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Abstract 
The toxic effects of dimecron on growth, body composition and oxygen 
consumption of fingerlings of Labeo rohita were studied. Dimecron 
concentrations of 4 and 8 mg/1 were used. Both acute (3-h) and chronic (15-
42 d) exposure schedules were followed. Compared with the control fish, 
both 4 and 8 mg/1 dimecron treatment significantly suppressed weight 
gained in fish by 9.71 % and 30% respectively during a 42 day exposure 
period. However, the length of fish was suppressed by 11.46% significantly 
only in fish group exposed to 8 mg/1 dimecron. Similarly, the protein content 
was also significantly reduced in the above group of fish. The oxygen 
consumption of fish was elevated considerably, but not significantly in both 
group of treated fish (8.5% and 26.07%) during acute exposure. However, 
after 15 days of exposure the rate decreased by 18.98% significantly only in 
fish exposed to 8 mg/1 dimecron. The threshold level of DO at low oxygen 
environment found to be slightly higher in fish at 8 mg/1 dimecron. The 
survival time at the above oxygen condition was reduced during acute 
exposure (3-h) and that was extended during chronic (15-d) exposure. 
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Introduction 
Bangladesh is mainly an agricultural country and a large amotmt of 
agrochemicals are used to enhance rice production from limited land to meet 
the ever increasing demand of rice for increasing population. About 25% of 
the total pesticide used in Bangladesh is thought to enter into the open water 
bodies (Anonymous 1992). There is a growing concern about their possible 
harmful affects on flood plain fish and people (Bashar and Reazuddin 1990, 
World Bank 1991). In fact, pesticides have been recognized as environment 
pollutants of potential toxicological concern for fishery as diagnosed by their 
acute and chronic toxicities (Sprague 1971, Alabaster and Lloyed 1982, Rand 
and Petrocelli 1985). 
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Three main categories of pesticides viz. chlorinated hydrocarbons, 
organophosphorus and carbonates are used in the country at present time, of 
them chlorinated hydrocarbon is known to be highly toxic to all forms of 
aquatic life. Due to the persistent nature of organochlorine and its long-term 
effects in the environment, in recent years, emphasis has been placed on the 
use of organophosphate compounds (Henderson et al. 1985, Rao et al. 1967). 
Organophosphate rapidly breakdown in the environment and do not persist 
in animal tissues. Nevertheless some of these insecticides are extremely toxic 
for short periods after application, during which they inhibit 
neurotransmitter enzyme causing death from paralysis (Mehrle and Mayer 
1985). 
Of the organophosphorus group of pesticides, dimecron (phosphamidon) 
is widely used as a crop protectant in agriculture and as an ectoparasite in 
poultry and Livestock. The abuses of this chemical causes contamination of 
water ways affecting aquatic fauna (Gopal and Dwivedy 1978). The recent 
trend in pesticide research is the use of sublethal concentrations that do not 
kill the fish but may impair growth and reproduction (Rand 1985). Therefore, 
the present investigation was carried out to study the chronic effects of 
dimecron rather than mortality or acute lethal test. Moreover, fish was 
exposed to different dimecron concentrations for varying periods of 
exposure and their oxygen consumption rates and tolerance level of oxygen 
(threshold oxygen concentrate) were monitored. 
Materials and methods 
The experimental system consisted of six circular earthen tumblers and 
were of 40 litres capacity each. The tumblers were arranged in rows on 
wooden frames and provision was made such that they could be gravity fed 
from a tap-water source and similarly could be drained easily by siphoning. 
Oxygenation of individual tumbler was done by using airstones connected to 
a air compressor. 
Immediate after arrival of fish (fingerlings of Labeo rohita, length 
5.99±0.24 em) at the laboratory, the fish were transferred to a large concrete 
tank under flow-through water condition. On the next day, they were 
randomly divided into six groups and were transferred to the six 
experimental tumblers (one group in each tumbler) and were acclimatized 
there for a period of seven days. During the acclimation period water of fish 
holding tumblers was renewed daily. The fish were fed twice daily at the 
rate of 2% body weight. Any uneaten feed particle was siphoned out 
immediately. Feeding was stopped two days before the commencement of 
actual experimental trial. Two nominal concentrations of the above pesticide, 
4 mg1"1 and 8 mgl"1 were used. Each concentration was tested in duplicate. 
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The dimecron concentrations in the hunblers were achieved by adding 
calculated amount of freshly prepared stock solution of the toxicant directly 
into the respective hrmblers. Aeration of water by using airstones ensured 
the through mixing of toxicant as well as adequate supply of oxygen. The 
exposure media was changed daily usually after feeding the fish. The 
experiment was run for 42 days. The fish was inspected several times a day 
and any dead found was removed immediately. A natural phtoperiod of 
approximately 12 hours dark : 12 hours light was available. At the 
termination of the experiment, each group of fish netted out separately, and 
lengths and weights of individual fish were measured. The fish were 
sacrificed and muscle tissue of the fish were collected for proximate analysis. 
Further, the kidney, liver, intestine and stomach of fish were dissected and 
were preserved for histopathological study. 
After a 7-day acclimation in the out door tank facility, the fish was 
brought to the laboratory and was further acclimatized for one day in glass 
jar (each containing one litre water) under laboratory conditions with several 
changes of water in a day. Aeration of water in the jar was maintained by 
using airstones. After one hour, aeration of water was suspended and an 
initial water sample was taken and then each jar was sealed air tight. Caution 
was so taken that no air was trapped inside the jar. After 2 hours of exposure, 
the experiment was terminated. The jar was shaken for mixing of water 
column. Pebbles kept at the bottom of the jar helped in the mixing of water. 
Thereafter the jar was unsealed and final water sample was taken for the 
determination of oxygen. Adjustment of time was so made that it allowed 
the compensation of time lasped during handling of experimental jars and 
water sampling. The experiments were repeated thrice (on 3 consecutive 
day) and started at the same time of the day. Determination of oxygen 
contents in water samples were done by using a HACH kit. Total oxygen 
consumption by fish was obtained by subtracting oxygen content in the final 
samples from that of initial samples and then oxygen consumption /h/ g 
body weight was calculated. A total of 5 fish (total weight approx. 30 g) were 
exposed simultaneously in each jar and the exposure was continued until the 
death of all the fishes in each jar. The time at which each individual fish died 
was recorded and survival period for individual fish was calculated. When 
the death of all the fish was completed in the jar the experiment with that 
particular jar was terminated and the mean survival time of the group was 
calculated for each jar. Initial and terminal water samples were taken for the 
purpose of determination of oxygen contents in the samples. 
The difference between control and treatment groups of fish was tested 
by t-test. The level of significance was accepted at P=0.0.5. The data have 
been reported as arithmetic mean ± standard deviation. 
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Results and discussion 
It is evident from the results that values for any water quality parameters 
did not differ significantly among various treatment tumblers (Table 1). 
However, values for temperature measured in the morning and in the 
afternoon varied greatly. The measured water quality parameters remained 
within normal range (Alabaster and Lloyd 1982) throughout the 
experimental period and did not vary among different experimental 
tumblers. 
Table 1. Recorded data on the water quality parameters of the experimental media 
during 42 days exposure period 
Treatments Temperature (O"C) pH Dissolved Free carbon 
Morning Afternoon Oxygen (ppm) dioxice (ppm) 
Control 12.71 ± 1.71 18.20 ± 1.61 7.85 ± 0.15 6.01 ± 0.62 10.86 ± 2.32 
4mgr1 12.88 ± 1.42 18.13 ± 1.66 7.87 ± 0.16 6.08 ± 0.42 11.15 ± 2.56 
dimecron 
8mgr1 12.80 ± 1.61 18.43 ± 1.59 7.91 ± 0.36 6.05 ± 0.36 9.58±3.28 dimecron 
No mortality occurred in the fish group exposed to 4 mgr1 dimecron 
during the exposure period. However, seven fish died in fish groups treated 
by 8 mgr1 dimecron (from both the tumblers). The rt death occurred on the 
day 20 while others died after day 35 of exposure. Such a low mortality rate 
(5%) observed in the study appears to be natural and acceptable considering 
the fish size, duration of experiment and laboratory handling of fish. Higher 
mortality rate at the highest concentration occurred probably due to stress 
induced by the toxicant. Contrary to this, Khan & Ahmed (1966) observed no 
mortality in fish at a much higher concentration of 100 ppm dimecron as a 
safe concentration for fish. This discrepancy might have been resulted from 
the erroneous calculation of dosages applied. In the present study the 
concentrations of the toxicant used were determined on the basis of active 
ingredient in "Dimecron 100 SCW". 
The protein and moisture content of L. rohita exposed to dimecron was 
presented in Table 2. The crude protein content in control fish group found 
to be 18.37 g/100g muscle tissue whereas that of 4 and 8 mgr1 dimecron 
treated fish were 16.76 and 12.70 g/100 g muscle tissue, respectively. 
Although, 4 mg1-1 dimecron treatment reduced protein content considerably, 
in comparison with control fish, however, this was not found statistically 
significant. In contrast, the reduction in protein content in 8 mgr1 dimecron 
treated fish was found to be highly significant (P>0.001). Unlike protein 
contents, the moisture content in both groups of dimecron treated fish 
increased compared to control fish. The terminal values for moisture 
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contents in control fish, 4 and 8 mgr1 dimecron treated fish were 78.30, 79.90 
and 83.27 g/100 g muscle tissue, respectively. The observed increases in 
tissue moisture contents in the 8 mgr1 dimecron treatment groups of fish 
were significant compared with the control fish. 
Table 2. Changes in protein and moisture contents in L. rohita exposed to dimecron 
for a period of 42 days 
Concentration Protein %change in Moisture %change in 
of dimecron content g/100g protein content content g/100 moisture 
muscle tissue compared to muscle tissue content 
control compared to 
control 
Omgr1 18.37 ± 1.09 0 78.30 ± 2.21 0 
(control) 
4mgr1 16.76 ± 1.56 8.76 79.90 ± 2.13 2.04 
8mgr1 12.70 ± 1.92 30.86 83.27 ± 2.45 6.35 
It is also evident from the present study that muscle contents were 
greatly reduced by dimecron treatment. In consistent with the present study, 
a few studies have also shown to impair muscle composition in fish induced 
by organic chemicals. Somanath (1991) investigated the changes in protein 
and lipid content in Labeo rohita exposed to 59 ppm tannic acid for 4 days in 
various tissues of the fish including body muscle. Both the contents were 
fotmd to be affected. The maximum depletion (71 %) protein being at the 
brain tissue. In another study with Catla catla, Rao (1989) found that 
endosulfan at sublethal level reduced protein, glycongen and lipid contents 
in various tissues of the fish. Depletion in protein content may be due to 
interference in protein synthesis caused by chemical pollutants (Shukla and 
Pandey 1986). It is well known that aquatic organisms mobilizes it body 
reserves (both protein and fat) under condition of starvation and stress to 
cope with additional energy requirements (Pickering 1981). Therefore, the 
observed depletion in protein content in dimecron treated fish may be due to 
stress and less food consumption as assessed by visual observations. In the 
present study, protein content was reduced but not significantly in fish 
exposed to 4 mgr1 dimecron. It is, however, not known whether such 
exposure may bring about some significant changes on further extended 
period of exposure. The highest concentration used in the present study 
proved lethal on prolonged exposure (>30 days in this case) and it also 
appears that all the fish would have been died if the exposure period had 
been extended. In such a situation, the reduction in protein content or 
71 
A. Akter et al. 
suppression of growth might have been resulted from general stress in 
addition to other biochemical and physiological interferences. 
Determination of respiration rate of fish may thus serve as a quick 
method for deciding pathological effects of toxic substances (Chemysheva 
1968) since changes in sensitivity of respiration in fish under the influence of 
toxic substance is one of the sensitive criteria of toxicity. Cairns (1966) claims 
that testing oxygen consumption is one of the two best methods of sublethal 
tests. The results on the oxygen consumption by fish during acute exposure 
are presented in Table 3. The rate of oxygen consumption by the control fish 
was 177.0 ± 21.62 p.1/h/ g body weight while that of fish at 4 and 8 mgr1 
dimecron were 192.17 ± 29.65 and 223.16 ± 30.84 p.1/h/ g body weight, 
respectively. However, due to individual large variations in the data none of 
the increases were found to be statistically significant compared to the 
control fish. The consumption rates in control, 4 and 8 mgr1 dimecron 
treated fish after 15 days of acclimation in the toxicant were 165.80 ± 16.56, 
159.33 ± 14.4 and 134.33 ± 30.78 p.1/h/ g body weight, respectively. Unlike in 
acute exposure, oxygen consumption remained 18.98% below the control 
level in fish at 8 mgr1 dimecron and found to be highly significant (p>0.01). 
The fish group of 4 mgr1 dimecron also showed a decrease in oxygen uptake 
but was statistically insignificant. 
Table 3. Changes in oxygen consumption in L. rohita exposed to dimecron during 
acute (3-h) and chronic (15-d) exposure 
Dimecron 
concentrations 
Omgr' 
4mgr' 
8mgr' 
Oxygen consumption 
rate during short-term 
exposure (pJ!h/ g body 
wt.) 
177.0 ± 21.62 
192.17 ± 29.65 
223.16 ± 30.84 
% change in oxygen 
consumption during 
short-term exposure 
8.57 
26.07 
Oxygen consump 
tion rate after 15 
days of exposure 
(p1/h/ g body wt.) 
165.80 ± 16.56 
159.33 ± 14.4 
134.33 ± 30.78 
%change in 
0, consumption 
from control 
after 15 days 
of exposure. 
3.62 
18.98 
Tables 4 and 5 present the data on mean survival time and threshold 
oxygen concentration (oxygen tolerance value) for L. rohita under different 
dimecron treatment conditions during acute exposures. The mean survival 
times for control, 4 and 8 mgr1 dimecron treated fish were 89.0 ± 6.84, 84.0 ± 
1.95 and 79.36 ± 3.40 mins, respectively. Compared with the control, the 
survival time for fish at 8 mgr1 dimecron was reduced by 10.83%, and this 
reduction was significant at p>0.05. The decrease in survival time of 4 mgr1 
dimecron treated fish was, however insignificant. The oxygen threshold 
concentration value for control fish was 1.35 ± 0.05 ppm and that of 4 and 8 
mgr1 dimecron treated fish were 1.27 ± 0.20 and 1.60 ± 0.05 ppm, 
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respectively. Although the terminal oxygen value in 8 mgr1 dimecron treated 
experimental jar was slightly higher compared to controls, but t-test revealed 
no significant difference. 
Table 4. Effects of dimecron exposure on survival time and threshold dissolved 
oxygen concentration at low dissolved oxygen environment during acute exposure 
Dimecron Averagewt. Initial DO Terminal DO Average survival 
concentrations of fish (g) content in the content in the time (min) 
media (ppm) media (ppm) 
Omg1-1 5.60 ± 0.30 6.7 ± 0.15 1.35 ± 0.05 89.0 ± 6.84 
4mgr1 5.70 ± 0.18 6.6 ± 0.22 1.27 ± 0.20 84.0 ± 1.95 
8mgr1 5.48 ± 0.36 6.7 ± 0.08 1.60 ± 0.05 79.4 ± 3.40 
Table 5. Effects of dimecron exposure on survival time and threshold dissolved 
oxygen concentration at low dissolved oxygen environment during chronic exposure 
Dimecron Average wt. Initial DO Terminal DO Average survival 
concentrations of fish (g) content in the content in the time of fish (min) 
media (ppm) media (ppm) 
Omgr1 5.12 ± 0.24 6.82 ± 0.12 1.22 ± 0.20 84.30 ± 2.60 
4mgr1 4.97 ± 0.20 6.80 ± 0.07 1.10 ± 0.30 105.1 ± 3.87 
8mgr1 5.06 ± 0.28 6.60 ±0.24 1.52 ± 0.18 124.67 ± 3.82 
The oxygen tolerance value (1.52 ± 0.18 ppm) for fish at 8 mgr1 was 
slightly and insignificantly higher over the control value (1.22 ± 0.20). 
Contrary to the above, the value for fish exposed to 4 mgr1 dimecron (1.10 ± 
0.30 ppm) was slightly below the control value. However, compared with the 
control fish, none of the differences was statistically significant. 
It is evident from the results of the present study that dimecron treatment 
increased oxygen consumption rate in carp fingerlings during acute 
exposure. Although oxygen consumption rate increased during acute 
exposure but the rates decreased after 15 days of exposure, being greatly. 
reduced at the highest dimecron concentrations. In agreement, Rath and 
Misra (1980) observed decreased oxygen uptake in gills, brain and muscle 
tissue (hence whole body) in tilapia after a 15 - d exposure to Q 05 mgr1 
dichlorovos, an organosphosphate pesticide. 
In disagreement with the results of the present, Mount (1966) observed 
increased oxygen consumption in pumpkinseed fish even after 12 weeks of 
exposure to aqeuous dieldrin concentration of 1.7 mg/1. This differences in 
the results may be attributed to the lower concentration of pesticide used in 
the later studies and differences in the fish species. 
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Decreased oxygen consumption by the fish after a 15-d exposure 
observed in the present study again could be the consequences of several 
factors. First, the fish probably became exhausted due to stress effect caused 
by toxicant (as assessed by visual observation and locomotor measurements). 
The fish became lethargic and found to remain at the bottom of the aquarium 
for most of the time. This behavior of fish signify the hypoactivity resulting 
in the less oxygen consumption. Alternatively, this may also be attributed to 
decreased activity of oxidative enzymes. Several, organophosphate and 
organochlorine found to interfere with oxidative enzyme is chronically 
exposed fish ( Mayer 1970, Natarajan 1984, Ranke and Rybicks 1975). 
Natarajan (1984) fotmd hypoactivity of LDH, SDH enzymes during a 30-d 
exposure period to metasystox. Similarly, in vitro exposure to endrin reduced 
activity of lactate dehydrogenase (LDH), succinate dehydrogenase and 
cytochrome oxydase. Similar phenomenon might have occured in the present 
case. The reduced activity of the above oxidative enzyme usually means that 
less oxygen being used in the body and probably being reflected in the 
oxygen consumption by the fish. The fish exposed to lower concentration ( 4 
mgr1) of dimecron showed essentially the same trend in oxygen 
consumption data but changes in the response was little but not significant. 
With further extended exposure the trend may change. The fish may either 
adapt to the altered environment by modifying its homostatic mechanism or 
the situation may further deteriorate leading to death of fish. 
The mean suniival time of fish and oxygen tolerance (oxygen threshold) 
level, were also affected by dimecron exposure. Various chemicals have 
shown that under conditions at low dissolved oxygen fish either die earlier 
or lower levels of poisons are required to cause lethality of fish (Aldelman 
and Smith 1972, Cairns and Scheier 1957). In the present study, during acute 
exposure, the fish exposed to dimecron died earlier than control fish, 
although oxygen threshold values were almost similar for all treatment 
groups. This indicates that the fish at the highest dimecron concentration 
consumed oxygen at a higher rate depleting oxygen level in the jar quickly 
and consequently the fish died earlier. The observed oxygen consumption 
data confirms the view. 
By contrast, after 15 days of exposure (chronic exposure) the survival 
time of fish at the highest dimecron concentration was extended. The reason 
for this again is not understood but probably relates to less oxygen 
consumption by this group of fish as observed during oxygen consumption 
experiment. Therefore, it took probably longer time to deplete the oxygen 
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content in 8 mgr1 treated jar to a lethal level. Interestingly, the lethal 
threshold level of oxygen for the later group of fish was higher than control 
level. This probably signify the difficulty in extracting oxygen from low 
oxygen environment by the stressed (hence weak) fish. 
Under the present experimental conditions dimecron was fotmd to be 
deleteriously toxic to L. rohita. The higher concentration of dimecron (8 mgr1) 
used in the present study proved lethal on chronic exposure. The lower 
concentration also produced mild toxic effects. 
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